There are three substances to be found in the body which have an action on the cardiovascular system; the first of these is adrenaline, the second is acetylcholine, and the'third is histamine. It is known that adrenaline is liberated from the suprarenal gland and also at the sympathetic nerve endings. It is known that acetylcholine is liberated at the endings of the vagus nerve and of other nerves belonging to the parasympathetic system.
What the precise function of histamine is in the body we do not yet know, but it is present in most tissues and in the blood, and there is an enzyme in many organs which can destroy it. Histamine, moreover, can be infused into a vein at a steady rate for a long time without ill effect, provided that the concentration does not exceed a certain limit. Histamine, then, bears all the signs of being a substance with an important physiological function, like the other two substances, but we are still ignorant of what this is. With the exception of the action on the gastric glands, the known actions of histamine are actions exerted by the sudden introduction of a relatively large concentration into the tissues. When injected into a' vein, it causes a fall 'in blood pressure which is largely due to an action on capillaries; these become widely dilated and their permeability to fluid is increased; there is also some dilator action on the arteries. None of the fall is cardiac in origin, for histamine stimulates the heart. Whern a drop of histamine solution is placed on the forearm and the skin is pricked beneath it there is a red flush due to dilated capillaries and later a weal due to leakage of fluid out of them. The weal is a typical urticarial weal. The other action of histamine has often been summarized as being to cause contraction of smooth muscle, and indeed perhaps the most striking effect of histamine in man is to cause constriction of the bronchioles with resulting dyspnoea. It is true also that histamine causes increased intestinal movement, but in the coronary vessels, so far from causing constriction, it causes dilatation, and its effect on the uterus of the rat and mouse is inhibitory.
Allergic Manifestations
The work of Dale showed that the effects of anaphylactic shock are due to the release of histamine. If a guinea-pig receives an injection of egg albumin, during the next three or four weeks it becomes sensitized, and if then a second injection of egg albumin is given, death follows from anaphylactic shock due to constriction of the bronchioles. If histamine is injected into the guinea-pig, death follows from constriction of the bronchioles. In the dog, on the other hand, anaphylactic shock causes death as a result of the accumulation of blood in the liver due to closure of the collecting venules of the hepatic veins. The injection of histamine in the dog causes death in the same way. In the rabbit, again, both anaphylaxis or the injection of histamine cause death due to constriction of the pulmonary artery so that the animal dies with right-sided heart failure. These similarities led to the view which is now generally accepted that in anaphylaxis there is a union of antigen and antibody within the cells of the sensitized animal which liberates histamine in the blood, so that histamine is responsible for death.
Since the work of Landsteiner, not only anaphylaxis, however, but allergic manifestations in general are thought to be due to the liberation of histamine. Whether the allergy is due to eating some food to which the person is sensitive, or whether it is due to a drug like quinine or aspirin, to which some persons are sensitive, or whether it is merely a skin rash caused by sulphonamides or thiouracil or phenophthalein in patients who have had these substances administered for too long a time, or who are particularly sensitive to their effects, the signs and symptoms in all.cases'seem to be due to the release of histamine. Conditions like hay-fever and urticaria must be regarded as essentially similar, that is to say to be produced as a result of the absorption of some substance which after entering the body comes to act as an antigen were preparing and examining new substances for sympatholytic action, that is to say for their ability to paralyse sympathetic impulses; such substances might be useful in treating hypertension. In the course of this investigation they tested the new compounds to see how active they were in diminishing the action of histamine on the guinea-pig intestine, and discovered that the power to antagonize histamine was in no way related to the power to antagonize adrenaline. Certain substances with no power to paralyse adrenaline were extremely powerful against histamine.
The antihistamine substances now available (see Fig. i The third test of an antihistamine substance is to determine its power to abolish the stimulant action of histamine on the isolated intestine of the guinea-pig. The fourth test is to study its power to abolish the depressor action of histamine on the blood pressure of the dog. Finally the fifth test is to study the power of the substance to diminish or abolish the capillary reactions caused by pricking the skin through a drop of histamine solution. Antihistamine substances also protect guinea-pigs against anaphylactic shock. Thus if the animal is injected intraperitoneally with 2o mg. egg albumin, after three weeks the intravenous injection of o.o4 mg. causes death from constriction of the bronchioles. If, however, the antihistamine substance is given 30 minutes previously by the subcutaneous route, the injection of the same dose of antigen has no effect. If the horn of the uterus is taken from a sensitized guinea-pig and suspended in a bath, the addition of a very small amount of antihistamine substance prevents the contraction otherwise caused by adding the antigen to the bath.' Similarly in the dog, an antihistamine substance prevents the fall of blood pressure due to blocking the exit of blood from the liver which would otherwise occur when a second dose of antigen is given to a sensitized dog.
These, then, are the characteristic properties as described by Bovet and Walthert, who note that these substances have little antagonistic effect on the action of histamine on the guinea-pig uterus, and none on the action of histamine on gastric secretion.
Clinical Uses
The clinical applications of antihistamine substances are similar to one another. The most important use is in chronic urticaria, and in pruritus. The other uses are in hay fever and other forms of allergic rhinitis, and to somne extent in asthma. Related to the use in urticaria is the use in various kinds of dermatitis and in skin reactions due to serum sickness, digestive disturbances, penicillin or liver extract.
The majority of clinical reports have dealt with benadryl, which has probably been most widely advertised. It has been given in doses of 50 mg. four times a day, more than this not being tolerated by most patients. Of those with urticaria, benadryl has been found to benefit 8o per cent. Varying results have been obtained in hay fever; Koelsche (1946) Like benadryl, pyribenzamine has been used in urticaria, atopic dermatitis, asthma, allergic rhinitis, and hay fever. Its advantage over benadryl has been that it is tolerated in much larger doses, as Ioo mg. can be given' at a time without ill effect. Urticaria, dermatitis, and pruritus have again been the conditions most improved by pyribenzamine, but it has also been effective in rhinitis and hay fever (Feinberg and Friedlaender, I947) . The results with asthma have not been good, only 28 per cent. of 12I patients receiving benefit. Feinberg (1946) states that the relief obtained with oral pyribenzamine in asthma is only moderate compared with that afforded by hypodermic adrenaline.
Antistin has been given in doses of 300-600 mg. orally, but this drug can also be given by slow intravenous injection when an immediate effect is desired, and in this case a single dose of 50-200 mg. can be given, repeated on the third day (Schindler, 1946) . For urticaria antistin can be injected subcutaneously, 300 mg. being given daily in doses of 50-IOO mg. The results in urticaria, pruritus, eczema, and other dermatites, have been good, and some cases of asthma have responded to treatment.
Bovet and Walthert (I944) report on the therapeutic uses of antergan and neoantergan, and have also found the best results in urticaria and various kinds of dermatitis, and in skin reactions due to serum sickness or digestive disturbance, etc. They state that good or very good results were obtained in about one-third of asthma cases, since a good many cases of asthma are probably not due to histamine at all. Neoantergan has been used by Hunter (I947) in the treatment of urticaria. Eight cases of chronic urticaria and angioneurotic oedema, and six cases of acute urticaria which were mainly the result of sensitization to penicillin, were benefited, two of the latter being controlled even while penicillin was being administered. Hunter The latter authors gave 300 mg. anthisin one hour before the intramuscular injection of liver extract into patients who were sensitive. The degree of sensitivity was estimated by intradermal injections of serial dilutions of liver extract, and there was a significant reduction in sensitiveness during treatment with anthisan. They found a similar reduction in sensitivity to insulin in patients who were sensitive.
Undesired Effects
Antihistamine substances have properties in common with several other alkaloids. Thus they are to some extent like atropine and can inhibit the action of acetylcholine. It is for this reason that they cause dryness of the mouth. Dews and Graham (1946) have shown that neoantergan has a local anaesthetic action like procaine (novocain), and an action on cardiac muscle like that of quinidine; it also has a slight analgesic action in rats, and a general narcotic effect in large doses after subcutaneous injection. There can be no doubt that all antihistamine substances possess these properties, and Code (I94S) has described the local anaesthetic action of benadryl. As a consequence of these different properties it is not surprising that antihistamine substances produce many undesired effects. These effects are essentially the same for each drug; namely -drowsiness, fatigue, dizziness, dryness of mouth and nose, flushing, nausea, gastro-intestinal upset, palpitation, burning on urination and tightness of the chest. Antistin causes a sensation of heat on injection. However, the variation in degree of reaction is important. Antistin and -Privine A word should be added concerning the combination of antistin-privine now advertised by the Swiss firm Ciba. Privine is also a compound containing the imidazol ring found in histamine, but it has no considerable antihistamine action. Some such action is evident, however, on the isolated ileum of the guinea-pig. Privine, the formula of which appears in Fig. i beside that of histamine, is a substance which causes a rise of blood pressure when injected intravenously, and acts like ephedrine on the nasal mucous membrane causing vasoconstriction and shrinkage when the membrane is congested. Privine has been used alone for this purpose with results which have been serious. Thus Feinberg (I945) states that when the vasoconstriction wears off, the vessels are then extremely dilated. Gollom (i944) describes 30 patients addicted to privine. Its application gives instant relief from the congestion of a cold in the head, but to maintain the relief it must be applied oftener and oftener. Some patients have used it every two hours night and day. When application is discontinued, there is a feeling of suffocation, and congestion becomes chronic. The absorption of privine into the system from nose drops has had a sedative action in children (Waring, 1945) .
This evidence indicates that privine itself is a substance which requires very careful supervision in its use and which should not be put into the patient's hands for him to use as he feels. The Swiss firm Ciba are now recommending a solution containing antistin I in 20o and also privine i in 4,000 for use in hay fever. It is pointed out that this amount of privine is small, the suggestion being that the doctor need not fear the untoward effects described above. Fredenhagen (I946) has described 56 cases and obtained good resutts with 3-4 instillations a day; congestion was relieved while secretion and sneezing were reduced. A second use of this antistin-privine combination is for allergic conditions of the eye, in which lachrymation, photophobia and itching occur together with inflamnmation. Bourquin (I946) states that when the solution was instilled, examination became possible without the use of cocaine. It is still too early to know how uniformly successful and how free from undesired effects the combination antistin-privine will prove to be.
